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(54) INK JET PRINT HEAD AND INK JET PRINTING DEVICE MOUNTING IT 

(57)Abstract 

PROBLEM TO BE SOLVED: To lessen adverse effect of a 
residual bubble in a head onto ink liquid ejection by 
producing a flow in the vicinity of a through hole in the head 
through hydrodynamic action of ink. 
SOLUTION: A high speed ink flow flowing from an ink 
channel toward the end 3 of an ink supply opening is 
deflected upon striking against the wall face of a protrusion 
7 to provide a speed component in the direction of a 
common liquid chamber. Thee ink flow contains residual 
bubbles generated through cavitation of the high speed ink 
flow or micro bubbles entering from an ejection opening 
when ink is ejected and the micro bubbles are combined in 
an ink supply opening 8 to produce a bubble 11. Since the 
bubble in the vicinity of the supply opening 8 is subjected to 
an upward force from the high speed ink flow, bubbles 
carried away by the high speed ink flow adhere to a part 
remote from the supply opening 8 and grow thereat. 
Consequently, adverse effect onto ink supply is suppressed 
even if a large number of large bubbles are present and 
insufficient ink supply is prevented. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] Two or more electric thermal-conversion components which generate the energy used in order 
to carry out the regurgitation of the ink droplet, Two or more ink deliveries which are prepared above 
this electric thermal-conversion component, and carry out the regurgitation of said ink droplet, While 
allotting two or more ink passage where it is open for free passage to these two or more ink deliveries, 
respectively, and said electric thermal-conversion component is connoted, and said two or more electric 
thermal-conversion components to seriate The substrate which has the ink feed hopper which consists of 
penetration opening which is open for free passage to said ink passage, and extends along the array 
direction of said electric thermal -conversion component, By having a delivery plate equipped with said 
ink delivery, and said delivery plate being joined on said substrate In the ink jet print head by which said 
ink passage is formed between said substrates and said delivery plates The ink jet print head which has a 
fluid resistance means of said ink passage by which said ink feed hopper side was opened wide, near 
[ said ] the ink passage free passage section of said ink feed hopper projection field of said delivery 
plate. 

[Claim 2] Said fluid resistance means is an ink jet print head according to claim 1 which is the 
projection of the shape of one or more rib which has the wall surface which faced said ink passage, and 
extends in the array direction of said electric thermal-conversion component. 

[Claim 3] Whether the array lay length of said electric thermal-conversion component of said projection 
is comparable as the width of face of said ink passage, the ink jet print head according to claim 2 it is 
[ ink jet ] more than it. 

[Claim 4] They are claim 1 which said substrate consists of silicon and is characterized by forming said 
ink feed hopper of the anisotropic etching of silicon, or an ink jet print head given in two. 
[Claim 5] An ink jet print head given in claim 2 characterized by the distance of said projection and said 
penetration peristome being comparable as the height of said ink passage, or being more than it thru/or 
any 1 term of 4. 

[Claim 6] An ink jet print head given in claim 2 to which area of the flat surface which was 
perpendicular to the wall surface of said ink feed hopper, and was specified by the width of face of said 
corresponding ink passage is characterized by equivalent [ to the cross section of said ink passage ] or 
being more than it including said penetration peristome thru/or any 1 term of 4. 

[Claim 7] Said wall surface is claim 1 characterized by being almost perpendicular to the medial axis of 
said ink passage, or an ink jet print head given in two. 

[Claim 8] The ink jet printing device characterized by having an ink jet print head according to claim 1 
to 7 and a record signal supply means to give the record signal for driving said electric thermal- 
conversion object of this ink jet print head to an ink jet print head. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . . 

[Field of the Invention] This invention makes an ink globule fly and relates to the ink jet printing device 
using the ink jet print head and this head which are used for the ink jet recording method which records 
on recorded media. 
[0002] 

[Description of the Prior Art] There are an approach of using an electric thermal-conversion component 
(heater) as a regurgitation energy generation component used in order to carry out the regurgitation of 
the ink droplet to the ink regurgitation approach of the ink jet recording method generally used widely 
[ today ], and a method of using a piezoelectric device (piezo). The principle of . with possible all 
controlling the regurgitation of an ink droplet by the electric signal, for example, the expulsion-of-an- 
ink-droplet approach using an electric thermal-conversion component . one side which is the thing 
which makes a high speed breathe out an ink droplet with growth of the rapid air bubbles which carry 
out the ink near the electric thermal-conversion component in an instant, are made to boil it, and are 
produced by the phase change of the ink at that time by giving an electrical signal to an electric thermal- 
conversion component, A piezoelectric device displaces the principle of the regurgitation approach of 
the ink droplet using a piezoelectric device, and it makes an ink droplet breathe out with the pressure at 
the time of this displacement by giving an electrical signal to a piezoelectric device. Here, the former 
approach ends, even if it does not provide the tooth space of a regurgitation energy generation 
component so much, and it has advantages, like the structure of an ink jet print head is simple, and 
integration of ink passage is easy. However, the above-mentioned approach is one side, the air which 
melted in ink with the heat which an electric thermal-conversion component generates is eluted, the 
residual air bubbles in an ink jet print head arise, and when having left these residual air bubbles, it has a 
bad influence on an expulsion-of-an-ink-droplet property and an image. 

[0003] The effect which it has on the expulsion-of-an-ink-droplet property and image by residual air 
bubbles is explained in detail in an ink jet print head with the air which melted into below in this ink. 
Into the ink in an ink jet print head, air has usually melted in the saturation state. When an electric 
thermal-conversion component is driven in this condition, the air which had melted into ink on the 
occasion of the repeat of heat insulation contraction of foaming by the phase change of ink and rapid air 
bubbles may appear suddenly in ink as non-****** of the diameter not more than it from about 1 
micrometer. Moreover, remelting such air bubbles in ink by the time amount decided from the path of 
air bubbles, the surface tension of ink, the maximum vapor tension of air, etc. is known. For example, if 
the path of air bubbles is 1 micrometer or less, the time amount concerning the dissolution will serve as 
order for 1 or less microsecond. However, when carrying out the continuation drive of two or more 
electric thermal-conversion components with high frequency, before two or more such air bubbles' 
appearing and remelting them in ink, they will carry out coalesce growth mutually. Although it is known 
that the time amount concerning remelting will also become large positively if the path of air bubbles 
becomes large, two or more several 10 to several 100 micrometers residual air bubbles will be stored in 
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an ink jet print head as a result. When it becomes such, these residual air bubbles will hardly be remelted 
in ink, and will have a bad influence on the regurgitation property of an ink droplet. That is, if residual 
air bubbles take up ink passage, it will not fill up with sufficient ink for ink passage, but will be made 
for the poor regurgitation to be produced. Moreover, it may be generated to the ink inside an ink jet print 
head being sucked up by the ink tank with the negative pressure which sucks up the ink of an ink tank 
since the open air will enter in ink passage if it happens that residual air bubbles (about several 100 
micrometers) huge inside an ink jet print head arise, and these residual air bubbles are open for free 
passage with the open air by chance, and a meniscus will be destroyed, and ink passage becoming the 
non-regurgitation. Before growing up as an effective reasonable solution means to avoid the bad 
influence which such residual air bubbles bring about so that residual air bubbles have a bad influence, 
the method of performing discharging residual air bubbles outside with ink by suction, pressurization, 
etc. from an ink delivery and the so-called suction (pressurization) recovery is. however, in this case, the 
consumption of ink is markedly alike and increases, and if this is performed during printing, naturally a 
throughput will fall. The air which had melted into ink is made to discharge from ink by a certain 
approach as other approaches (degassing), and there is the approach of using such ink for an ink jet print 
head. Since the equipment which the time amount on which this solution approach is acting effectively 
most has been about several 10 minutes since it deaerated ink, and deaerates ink is comparatively large- 
scale, this technique can be used only within a large-scale printing system etc. 

[0004] then, in view of the problem of such residual air bubbles, by the ink jet print head indicated by 
JP,10-146976,A Drawing 7 While stopping that the bubble which adhered to the inside of the delivery 
plate 5 by forming two or more projections 7 in right above [ of the inside of the delivery plate 5 / ink 
feed hopper 8 ] at a certain spacing grows so that it may be shown By preparing the share ink passage 
section which the electric thermal-conversion component 1 which is an adjoining regurgitation energy 
generation component shares, and enabling it to supply stable ink The bubble 1 1 which grew up into 
abbreviation phil50micrometer which adhered at the tip of projection 7 has controlled supply cutoff of 
the ink by entering all over ink passage. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional example, 
since the air bubbles itself still existed near an ink feed hopper, when printing on long record media, 
such as banner printing and textile printing, it had the case where recovery had to be carried out on the 
way. However, since trial will change there and it will have a bad influence on printing grace if recovery 
operation enters in the middle of printing of one sheet, it is in the middle of printing, and it is not 
desirable to perform recovery operation. In order to prevent such a situation, whenever recorded media 
replaced, when recovery operation entered frequently [ of a thing avoidable by always performing 
recovery operation ], the throughput of a printing object fell, and there was also a problem that the 
amount of ink which becomes still more useless increased. 

[0006] This invention is made in view of the above-mentioned trouble, the bad influence which it has on 
the liquid ink regurgitation of the air bubbles which remained in the interior of an ink jet print head is 
made to ease, and it aims at offering an ink jet print head with high regurgitation of a stable ink droplet 
and dependability. 

[0007] It is in another purpose of this invention controlling residual air bubbles, being excellent in a 
throughput by lessening the count of recovery further, and offering an ink jet printing device with little 
ink consumption. 
[0008] 

[Means for Solving the Problem] So that this invention may make flow near penetration opening of the 
substrate of a head according to a hydrodynamic operation of ink in order to attain the above-mentioned 
purpose, and it may be easy to remove the bubble adhering to a common liquid interior wall side A 
bubble enables it not to adhere easily. Or the configuration Two or more electric thermal-conversion 
components which generate the energy used in order to carry out the regurgitation of the ink droplet, 
Two or more ink deliveries which are prepared above this electric thermal-conversion component, and 
carry out the regurgitation of said ink droplet, While allotting two or more ink passage where it is open 
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for free passage to these two or more ink deliveries, respectively, and said electric thermal-conversion 
component is connoted, and said two or more electric thermal-conversion components to seriate The 
substrate which has the ink feed hopper which consists of penetration opening which is open for free 
passage to said ink passage, and extends along the array direction of said electric thermal-conversion 
component, By having a delivery plate equipped with said ink delivery, and said delivery plate being 
joined on said substrate In the ink jet print head by which said ink passage is formed between said 
substrates and said delivery plates Near [ said ] the ink passage free passage section of said ink feed 
hopper projection field of said delivery plate, it has a fluid resistance means of said ink passage by 
which said ink feed hopper side was opened wide. 

[0009] According to the ink jet print head which has a configuration concerning above this inventions 
The velocity compornent of said direction of a common liquid room can be given to ink flow parallel to 
said delivery plate at the time of the ink regurgitation near [ said ] the ink feed hopper. The bad 
influence which it has on the liquid ink regurgitation of the air bubbles which remained in the interior of 
an ink jet print head is made to ease. By being able to offer an ink jet print head with high regurgitation 
of a stable ink droplet and dependability, and lessening the count of recovery further, it excels in a 
throughput and an ink jet printing device with little ink consumption can be offered. 
[0010] 

[Embodiment of the Invention] The operation gestalt concerning this invention is explained referring to 
a drawing below. 

[001 1] (1st operation gestalt) The contents of this invention are hereafter explained to a detail, referring 
to a drawing. 

[0012] Drawing 1 is the mimetic diagram of an ink jet print head showing the 1st operation gestalt of 
this invention, and the delivery has turned to the bottom in the A-A sectional view. 
[0013] There is an ink feed hopper edge 3 which becomes a substrate 4 from penetration opening of a 
long groove all over drawing, and one train of electric thermal-conversion components 1 which are a 
regurgitation energy generation component is alternately arranged by each both sides of the longitudinal 
direction of the ink feed hopper edge 3, respectively. On this substrate 4, the covering resin layer 6 used 
as the ink passage wall for forming ink passage is formed, and the delivery plate 5 equipped with a 
delivery 2 on this covering resin layer 6 is formed. Furthermore, the long projection 7 is formed in the 
array direction of an electric thermal-conversion component right above [ of delivery plate 5 inside I ink 
feed hopper edge 3 ]. Here, although the deep pool of the ink feed hopper edge 3 is shown in a straight 
line all over drawing, it may be accompanied by the wave [ some (about several micrometers) ] on the 
problem on a process in practice. Moreover, since it becomes a tapering inclination, it may be the same 
as that of the height of the covering resin layer 6, and although the longer one of projection 7 is 
desirable, it may be short [ the wall of projection 7 may not be strictly perpendicular to the delivery plate 
5, and ]. [ of height h ] Furthermore, although the covering resin layer 6 and the projection 7 are shown 
as another member, it is also possible by forming this covering resin layer 6 on a substrate 4 by the 
technique of a spin coat etc. to form these in coincidence as the same member. The substrate 4 is being 
fixed by the supporter material 9 and between the ink feed hopper edge 3 of a substrate 4 and the 
supporter material 9 is the ink feed hopper 8. The round hole passage where it is not illustrated for 
supplying ink towards the ink feed hopper 8 is established in the supporter material 9. 
[0014] Next, a motion of the residual air bubbles in the ink jet head of the former and this invention is 
explained. 

[0015] First, with the conventional configuration (drawing 7), the high-speed ink style which goes to the 
ink feed hopper edge 3 from ink passage occurs at the same time an ink droplet 10 will be breathed out 
from a delivery 2, if the electric thermal-conversion component 1 is heated and it foams by carrying out 
the seal of approval of the electrical signal. Detailed residual air bubbles are contained in this ink style, 
and are transported to an ink feed hopper. If this ink style reaches the ink feed hopper edge 3 section, an 
eddy will be produced in the corner of the ink feed hopper section, and this eddy part will become easy 
to stagnate. And if air bubbles pile up in this stagnation part, these air bubbles will adhere to the ink feed 
hopper wall surface 12, and air bubbles will become are hard to be removed. And it will become the air 
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bubbles which air bubbles grow whenever detailed residual air bubbles adhere to these air bubbles, as a 
result result in 100 micrometers of phi numbers. When two or more air bubbles which result in 100 
micrometers of such phi numbers exist in the ink feed hopper 8, air bubbles will cross broadly, and will 
take up an ink supply way, consequently the effectiveness of the share ink passage section will decrease 
remarkably, and ink short supply will be produced. 

[0016] On the other hand, with the configuration of this invention, the high-speed ink style which goes 
to the ink feed hopper edge 3 from ink passage is hitting the wall surface of projection 7, a direction is 
changed to the drawing Nakashita sense (drawing Nakaya mark), and the velocity compornent of the 
direction of a common liquid room is given. The bubble with minute residual air bubbles generated by 
the cavitation by the high-speed ink style, bubble incorporated from the delivery at the time of the ink 
regurgitation is included in this ink style, and a bubble 1 1 is made because this very small bubble 
coalesces and grows within the ink feed hopper 8. The bubble near the feed hopper receives the force of 
the drawing Nakagami sense near the ink feed hopper by the high-speed ink style. Consequently, the 
bubble 1 1 by which it was washed away in the style of high-speed ink adheres and grows in the place 
distant from the feed hopper. Therefore, since the effect which it has on ink supply is small even if many 
big bubbles exist, even when a bubble becomes large from before, ink gas supply pressure failure is not 
generated. In addition, since an ink style will become late and the hydrodynamic force to a bubble will 
become small if the distance L of the wall of the longitudinal direction of projection 7 and the deep pool 
of the ink feed hopper edge 3 is too large not much, effectiveness becomes weak. Moreover, if L 
becomes extremely smaller than H, since this part will be resisting and it will have a bad influence on a 
refill property, it is not so desirable. 

[0017] In addition, in less than [ this Fig. and this ], electric wiring for driving the electric thermal- 
conversion component 1 etc. is not illustrated. Moreover, as long as it becomes the base material of the 
delivery plate 5 which is the ingredient layer which is not limited especially although it explains by the 
case where Si substrate ( wafer) is used as the quality of the material of a substrate 4, constitutes the 
electric thermal-conversion component 1 which is an ink regurgitation generating component from this 
example, and forms the ink delivery 2 and may function as a part of ink passage configuration member, 
glass, the ceramics, plastics, or a metal may be used. 

[0018] The manufacture approach of the ink jet print head concerning this invention is shown in 
drawing 6 (A-A' sectional view of drawing 1 ). In the introduction book mode, number arrangement of 
the request of the electric thermal-conversion component 1 is carried out on the substrate 4 shown in 
drawing 1 . Subsequently, as shown in (b) of drawing 6 (A-A' sectional view of drawing 1 ), the resin 
layer 13 which can dissolve is formed on the substrate 4 containing the electric thermal-conversion 
component 1. And as shown in drawing 6 (c), an ink passage pattern is formed in this resin layer 13. The 
pattern used as rib structure is formed in the top face of this resin layer 13 corresponding to the part in 
which the ink feed hopper 8 (refer to (e) of drawing 6 ) is formed at this time. Furthermore, as shown at 
drawing 6 (d) on the resin layer 13 in which said dissolution is possible, the covering resin layer 6 is 
formed. And the ink delivery 2 is formed in this covering resin layer 6 ( drawing 6 (e)). Exposure by 
etching the technique currently performed from the former is enough and according to 02 plasma, 
excimer laser hole dawn or ultraviolet rays, Deep-UV light, etc. can form formation of this ink delivery 
2 by all technique. 

[0019] Next, the ink feed hopper 8 is formed in a substrate 4. This ink feed hopper 8 is formed by 
etching a substrate chemically. It more specifically forms by the anisotropic etching by strong-base 
solutions, such as KOH, NaOH, and TMAH, using Si (silicon) substrate as a substrate 4 ( drawing 6 
(g)). Although it is also possible to form an ink feed hopper on the other hand before performing 
formation ( drawing 6 (b) - (c)) of an ink passage pattern and a pattern which serves as rib structure, and 
formation ( drawing 6 (d) - (e)) of an ink delivery at this time Patterning can be carried out and rib 
structure as shown in this invention can attain the resin layer which can dissolve on a flat field formation 
and by forming a covering resin layer on it further as it is shown above. And although use of light 
energies, such as a mechanical means of a drill etc. and laser, is also considered, by such technique, a 
damage may be given to the ink passage pattern formed previously, and it is hard to adopt as a means for 
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forming an ink feed hopper, after forming an ink passage pattern, a pattern which serves as rib structure, 
and an ink delivery. Then, as formation of an ink feed hopper, it is optimal chemical etching and to carry 
out by the anisotropic etching of Si substrate especially. Then, as shown in drawing 6 (g), ink passage 
and ink passage can do the resin layer 13 which can dissolve by being eluted. At this time, rib structure 
is formed on the ink feed hopper edge 3. And electric junction (not shown) for finally driving the 
electric thermal-conversion component 1 is performed, and an ink jet print head is completed. 
[0020] This invention brings about the effectiveness which was excellent in the recording head of 
Bubble Jet also in the ink jet print head, and is especially the the best for the recording head of an 
approach given in JP,4-10940,A, JP,4-10941,A, and JP,4-10942,A. Each [ these ] official report 
impresses the driving signal corresponding to recording information to an electric thermal-conversion 
component, generates the heat energy which gives the rapid temperature rise which exceeds nucleate 
boiling of ink for an electric thermal-conversion component, makes air bubbles form in ink, makes these 
air bubbles open for free passage with the open air, and makes a liquid ink drop breathe out. By said 
approach, the regurgitation of a small liquid ink drop (50 or less pis) is possible, and since the liquid ink 
ahead of a heater is made to breathe out, the volume or rate of a liquid ink drop cannot be influenced, 
and can stabilize the effect of temperature, and a high-definition image can be obtained. Moreover, this 
invention is effective also in the color recording head which really combined two or more recording 
heads-like further as a recording head of the full line type whose record is possible for coincidence over 
full [ of the recording paper ]. 

[0021] Next, the ink jet print head of the following configurations was created as an ink jet print head 
corresponding to the 1st operation gestalt mentioned above. Namely, it has the ink feed hopper 8 which 
consists of 155micrometerxl 1mm penetration opening of a long groove. To the substrate 4 with which 
the electric thermal-conversion component 1 which is a regurgitation energy generation component is 
arranged alternately [ 128 per every train ] by the both sides of the longitudinal direction of the ink feed 
hopper 8 in the pitch of 300DPI, respectively The ink jet print head of this operation gestalt was created 
by forming the covering resin layer 6 with a height of H= 12 micrometers and the delivery plate 5 with a 
thickness of 9 micrometers. In addition, the distance L of the wall of the longitudinal direction of the 
above-mentioned projection 7 and the ink feed hopper edge 3 was changed with 12 and 16.5 or 27.5 
micrometers, and three kinds of ink jet print heads were created. 

[0022] After performing black poor printing using these three kinds of ink jet print heads, when the bank 
condition of the air bubbles after black solid printing was observed from the delivery plate transverse 
plane first of all, in the conventional example, in three kinds of ink jet print heads [ in / in the bubble 
having existed only near the ink feed hopper / the 1st operation gestalt ], the bubble all existed in 
common ******, and the effectiveness of ****** by projection has been checked. 
[0023] Moreover, the persistence time black solid with regurgitation frequency the drive of 10kHz was 
measured, and comparative evaluation of the ink jet print head of this example and the conventional ink 
jet print head was carried out. A result is shown in Table 1 . 
[0024] 

[Table 1] 
^ 1 



L 


12,11m 


16.5 u m 


27.5 u m 




3.0 ft 


2.3^ 


2.2^ 



In the ink jet print head of this example, each was the twice [ more than ] as many persistence time as 
this as compared with the former. Moreover, L suited the inclination with the smaller sufficient one. 
[0025] (2nd operation gestalt) Drawing 2 is the mimetic diagram of an ink jet print head showing the 
2nd operation gestalt of this invention, and the delivery has turned to the bottom in the A-A sectional 
view. 

[0026] The ink jet print head of this operation gestalt differs only in the configuration of the projection 7 
among drawing from the first operation gestalt. 70-micrometer thickness T is 1 5 micrometers, and 
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projection 7 has the ****** direction B a piece every to each ink passage. The distance L of the wall 
which the ink style at the time of the regurgitation hits, and the ink feed hopper edge 3 is 27.5 
micrometers. The die length of a longitudinal direction has become more than the width of face of ink 
passage so that the direction of a generating-at time of regurgitation ink style can be changed effectively. 

[0027] Thus, even if the configurations of projection 7 differ, the same effectiveness as the 1st operation 
gestalt can be acquired. 

[0028] (3rd operation gestalt) Drawing 3 is the mimetic diagram of an ink jet print head showing the 3rd 
operation gestalt of this invention, and the delivery has turned to the bottom in the A-A sectional view. 
[0029] The ink jet print head of this operation gestalt differs only in the configuration of the projection 7 
among drawing from the first operation gestalt. Although projection 7 is parallel as the whole, if it sees 
per each ink passage to the ridgeline of the ink feed hopper edge 3, it will have shifted from parallel and 
will be 35 micrometers in the place where 20 micrometers is distant in a near place. Even when the 
ridgeline of the ink feed hopper edge 3 sways not by the straight line but by the location, it enables it to 
secure a clearance required for ink supply by this. The larger one of the area S of the part shown with the 
slash here than the cross section of ink passage is desirable. 

[0030] Thus, even if the configurations of projection 7 differ, the same effectiveness as the 1st operation 
gestalt can be acquired. 

[0031] (4th operation gestalt) Drawing 4 is the mimetic diagram of an ink jet print head showing the 4th 
operation gestalt of this invention, and the delivery has turned to the bottom in the A-A sectional view. 
[0032] As for the outlet by the side of those with two, and the ink feed hopper of ink passage, in the ink 
jet print head of this operation gestalt, unlike the first operation gestalt, ink passage has [ the 
configuration of ink passage ] an include angle to the ink feed hopper to one delivery. Furthermore, the 
configuration of the projection 7 among drawing differs from the first operation gestalt. The projection 7 
is perpendicular to the medial axis of ink passage, as shown in drawing 4 . Thus, by making it 
perpendicular, the direction of an ink style is efficiently led to the wall surface side of an ink feed hopper 
by catching the ink style from the electric thermal-conversion component generated at the time of the 
regurgitation to an ink feed hopper side from a transverse plane. 

[0033] Thus, even if the configurations of projection 7 differ, the same effectiveness as the 1st operation 
gestalt can be acquired. 

[0034] (Other operation gestalten) Drawing 5 is the outline perspective view of an ink jet printing device 
which can carry the ink jet print head of this invention. 

[0035] In drawing 5 , the leading screw 52 by which the spiral slot 53 was minced is supported to 
revolve by the body frame 51 free [ rotation ]. A leading screw 52 is interlocked with the forward 
inverse rotation of a drive motor 59, and a rotation drive is carried out through the driving force transfer 
gears 60 and 61 . Furthermore, the guidance rail 54 to which it shows carriage 55 free [ sliding ] is being 
fixed to the body frame 51. The pin (un-illustrating) which engages with the spiral slot 53 is prepared in 
carriage 55, and it has come to be able to carry out the both-way migration of the carriage 55 in the 
illustration arrow head a and the direction of b by rotating a leading screw 52 by rotation of a drive 
motor 59. The paper bail plate 72 presses recorded media 90 to a platen roller 73 covering the migration 
direction of carriage 55. 

[0036] The ink jet print head cartridge 80 is carried in carriage 55. the 1- which mentioned above the ink 
jet print head cartridge 80 — either of the ink jet print heads stated with the 4th operation gestalt is united 
with an ink tank. Moreover, this ink jet print head cartridge 80 is formed removable to carriage 55 while 
55 ****s is supported by carriage by the positioning means and electric contact which are prepared in 
carriage 55. 

[0037] Photo couplers 57 and 58 constitute the home-position detection means for checking existence 
[ in this region of the lever 56 of carriage 55 ], and performing the inversion of the hand of cut of a. drive 
motor 59 etc. The cap member 67 which caps the front face (field as for which the delivery carried out 
opening) of an ink jet print head is supported by the supporter material 62, is further equipped with the 
suction means 66, and performs suction recovery of an ink jet print head through the opening 68 in a 
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cap. The support plate 65 is attached in the body support plate 64, and the cleaning blade 63 supported 
by this support plate 65 free [ sliding ] is moved to a cross direction by the driving means which is not 
illustrated. It cannot be overemphasized that the gestalt of a cleaning blade 63 is not restricted to what is 
illustrated, but a well-known thing can be applied. It is for starting the suction recovery action of an ink 
jet print head, and it moves with migration of the cam 71 which contacts carriage 55, and, as for a lever 
70, migration control of the driving force is carried out by the means of communication with well- 
known gear, latch change, etc. from a drive motor 59. 

[0038] Each processing of these capping, cleaning, and suction recovery is performed by operation of a 
leading screw 52 in each correspondence location, when carriage 55 moves to a home-position side 
field. If it is made to operate to well-known timing about a request, each is applicable to this example. 
[0039] In the ink jet printing device explained above, it had a record signal supply means to give the 
record signal for driving the carried electric thermal-conversion object of an ink jet print head to an ink 
jet print head, and has the control section which manages actuation of an ink jet printing device. 
[0040] the 1- which mentioned above the ink jet printing device of this operation gestalt - since one 
which was stated with the 4th operation gestalt of ink jet print heads is carried, the discharge direction of 
ink is stabilized. Consequently, a gap of the impact location of the ink droplet to recorded media also 
becomes small, and can attain record of the high image of grace etc. In addition, although this operation 
gestalt showed the example in which the ink jet print head cartridge 80 is carried in carriage 55 
removable, it is good also as a configuration which unites not only this but an ink jet print head with 
carriage 55, and carries only a **INKU tank removable. 
[0041] 

[Effect of the Invention] As explained above, according to this invention, the bad influence which it has 
on the expulsion of an ink droplet of the air bubbles which remained in the interior of an ink jet print 
head can be made to be able to ease, and the stable ink jet print head with high regurgitation of an ink 
droplet and dependability can be offered. Moreover, since it becomes unnecessary to perform recovery 
frequently, effectiveness, such as improvement in a throughput and reduction of ink consumption, also 
does so. 

[Translation done.] 
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